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JANUARY -FEBRUARY 1974 NEW ZEALAND MEETING

Arrangements have been made for the IUGG and the IOC tsunami related
meetings to be held in Wellington, New Zealand in late January and early
February. Professor Soloviev's announcement on the subject is reproduced
below. Abstracts should be submitted as soon as possible to the various
conveners with copies to Professor Soloviev and Leonard Murphy. Notices
of the meetings should be distributed as widely as p0331ble to your colleagues
interested in tsunami research problems.

THE INTERNATIONAL UNION OF GEODESY AND GEOPHYSICS TSUNAMI COMMITTEE

are to meet in Wellington, New Zealand from 29 January to 1 February 1974.

This notice is to call for contributed papers dealing
with Tsunami Research within the general framework of:
Tsunami Generation
Tsunami Propagation

Tsunami Runup

Tsunami Instrumentation
and Experiments

Please send titles of papers before December 15, 1973 to:

L. M. Murphy
Secretary, IUGG Tsunami Committee
13528 Glen Mill Road

Rockville, Maryland, USA 20850



The plan of the symposium is as follows.

January 29 - a public popular scientific lecture "What is tsunami?"

(K. Iida, Japan) (by request of the New Zealand Organizing
Committee)

January 30 - tsunami generation (convener: K. Kajiura, Japan)

instrumentation and experiments (convener: G. Miller, USA)

January 31 - tsunami propagation (conveners: B. Zetler, USA and S. Voyt, USSR)
February 1 - tsunami run-up (convener: T. Murty, Canada)
discussion of tsunami vocabulary and miscellaneous
(chairman: W. Adams, USA)
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ABSTRACTS FOR 1974 NEW ZEALAND MEETING

A few new abstracts for the meetings to be held in New Zealand are
reproduced here for general information purposes.

EXISTENCE OF STEADY FLOWS

Lester Q. Spielvogel
Joint Tsunami Research Effort
National Oceanic and Atmopheric Administration
Honolulu, Hawaii.

Abstract

The number of existence theorems for solutions to the exact irrotation
two-dimensional steady incompressible inviscid gravity wave problem is
rather small even when we consider that this is just a small but important
subset of the solutions to the Navier-Stokes equations. To the set of
existence theorems we add this which describes a countable infinite set of
semi-infinite flows over flat bottoms.



LONG WAVE RESPONSE OF A MULTIPLE ISLAND SYSTEM
MODELING THE HAWAIIAN ISLANDS

Eddie N. Bernard, Lt/NOAA Corps
Joint Tsunami Research Effort
National Oceanic and Atmospheric Administration
Honolulu, Hawaii

Abstract

The response of linearized long waves to the Hawaiian Islands

is investigated numerically using the actual topography of the islands.
A time-marching procedure is used to evalubate the wave field by the

r, frictionless, incompressible, Eulerian equation of motion and
inuity in cylindrical coordinates. The condition of non-normal
ov is employed at the island shoreline, and a localized extrapolation
chnigque 1s used at the outer boundary to simulate a free-flow boundary.
A comvuterized system of the production of real topographic dasa is
described,

Verification of the numerical procedure is accomplished by agreement
with analytic solutions of steady state problems involving wave interactions
with geomstric islands in both constant and variable -depth cases. Tests
teing conducted show quantitative agreement with theory for both cases..
Following verification, elements of analysis include: A) choosifig inputs
simulating tsunamis to generate wave records at the shorelines of each
island, B) time-series ahalysis of these wave records to calculate spectra
representing the response to incident waves for each island and C) repeating
(3) for various directional inputs which tsunamis have been known to approach
the Hawaiian chain. The response of each respective island acts as an
energy index and is compared for each directional input.

DESCRIPTION OF A LOW COST, PORTABLE TSUNAMI WAVE RECORDER

Harold G. Loomis
Joint Tsunami Research Effort
National Oceanic and Atmospheric Administration
Honolulu, Hawaii

Abstract

The recent appearance on the market of an electronic solid-state pressure
transducer has made possible a very small and convenient portable tsunami wave
recorder. The entire unit could be packaged into the unused space inside a
Rustrak strip-chart recorder. However, that was not done in the recorder
described here as provisions for electronic filtering of long or short waves
were included. The unit can be used for recording tides, tsunamis, and/or
short period waves. The unit runs on 18 vdc provided by batteries or a power
supply.



NUMERICAL TSUNAMI STMULATION

, ‘Charles L. Mader
Los Alamos Scientific Laboratory
University of-California
Los Alamos, New Mexico 87544

Abstract

Two-dimensional, time-dependent, nonlinear, incompressible, viscous
flow calculations of realistic models of tsunami waves interacting with
continental slopes and shelves have been performed. Wave heights were
observed to grow by a factor of 4 as they shoaled up a 1/15 continental
slope. The second or third wave often exhibited the largest wave run-up.
Comparisons with shallow water, long wave calculations showed similar
results except for short wavelength tsunamis,

The damping action of submerged barriers on tsunami waves was in-—
vestigated using numerical simulation of the flow. The effectiveness
of the damping action of the submerged barriers on tsunami waves is
similar to that observed experimentally for shallow water waves of much
shorter wavelength, '

The numerical simulation of tsunami waves can provide realistice
descriptions of their propagation. Three~dimensional calculations of
tsunami waves interacting with harbors, with multi-dimensional barriers,
and with the ocean floor over the entire ocean are within the state-of-
the-art. :

TSUNAMI PROPAGATION AND RESPONSE TO COASTAL AREAS

Michael H. T. Chen
Postdoctoral Research Associate
Joint Tsunami Research Effort
National Oceanic and Atmospheric Administration
Honolulu, Hawaii

Abstract

A suitable boundary condition which is equivalent to the matched impedance
boundary condition in acoustic radiation is adapted to describe the open sea
boundary where the wave is assumed to be totally transmitted. Applying the
concept of open boundary, it is possible to carry out the investigation of wave
response at a particular area without covering the entire ocean.

Expressing the governing equations of the linearized long-wave theory
by the alternate-direction, explicit scheme, a numerical model is developed to
study tsunami propagation across an ocean. The model is first used to solve



the time-harmonic steady-state problem such as a periodic long wave impinging
upon a circular island with uniform water depth. The predicted and analytic
solutions of the wave amplitude at the shoreline of the island are found to be
in good agreement.

The destructive tsunami that resulted from the 1964 Alaska earthquake
is simulated. In generat, the predicted first arrival time is approximately
30 min earlier than the recorded values. This discrepancy is due to the
treatment for the shoaling area which is critical when the spatial grid is
1°x1° for the model. The wave build-up at Crescent City and Hilo is due to
local amplifications, each of which should be examined separately. The
predicted wave behavior for the selected station tends to agree with the
recorded results.

Atmospheric Acoustic and internal gravity waves and their relevance
to tsunami prediction.

T.S. Murty,

Marine Sciences Directorate,
Department of the Environment,
Ottawa, Ontario, Canada.

AND

R.J. Polavarapu, }
.Atmospheric Environment Service,
bepartment of the Environment,
Toronto, Ontaxio, Canada.

ABSTRACT

The concept of earthquake magnitude developed by
Richter in the 1930's proved to be useful in seismology and
similar attempts were made in developing a tsunami magnitude scale.
However, experience showed that such a tsunami magnitude scale did
not work in practice dus to the great influence to local topography
of tsunami magnitude. At the I.U.G.G. tsunami symposium held- at
Moscow in August 1971 the consensus of opinion was to abandon the
tsunami magnitude scale and develop a tsunami energy scale which
might be universally adaptable. It is proposed here that one of
the possible approaches to this concept of a tsunami engergy scale
is to make use of the effects in the atmosphere caused by strong
dip-slip earthquakes which are generally believed to be tsunami-
genic owing to their predominant vertical faulting.

However, to understand the type of wave motions generated
in the atmosphere by tsunami-genic earthquakes, one has to determine
the atmospheric acoustic-internal gravity wave spectrun due to
various energy sources in addition to earthquakes: meteorological
disturbances, atmospheric nuclear explosions, volcanic explosiocons, _
solar eclipses, sonic booms, rocket launches etc. TIn this review :
paper, the spectrum due to these various perturbations was systematically
examined; it appears that the atmospheric internal gravity waves
in the ten to fifteen minute period range might be useful for
tsunami energy estimation purposes.



ABSTRACTS FROM AUGUST 1973 LIMA, PERU IUGG MEETING

I.U.G.G. International Association of Seismology and Physics of the
Earth Interior
Tsunami Committee XVII Meeting, Peru, Lima -- August 20, 31, 1973

Tsunami Symposium, Convener: S. L. Soloviev

ABSTRACTS OF PAPERS

K. IIDA, Nagoya University and Aichi Institute of Technology, Nagoya, Japan

Seismological Aspects of Chilean Tsunamis

A catalog of tsunamigenic earthquakes which occurred in the vicinity
of Chile has been compiled. Forty-six tsunamis were found during
the 410-year period from 1562 to 1972 and were classified according
to the magnitude. The tsunamigenic earthquakes were investigated in
connection with the generation of tsunamis.

Tsunomi magnitude m was rvelated to the earthquake magnitude

m= 3.53M - 26.00 . The minimum magnitude of a tsunamigenic earthquake
associated with focal depth H(km) was found to be expressed as

M= 6.7 + 0.0089H . The percentages of earthquakes accompanied by
tsunamis classified by the earthquake magnitude were investigated.

The occurrence in the magnitude range of 7.6>M>7.8 was 50% and

that in 7.9 >M was 100%. The frequency of tsunami occurrence
classified by the magnitude shows that the larger the tsunami magnitude,
the smaller the frequency. The generation of tsunamis in connection
with the focal mechanism of earthquakes was discussed.

V. SOUSA MOREIRA, Servigo Meteorologico Nacional, Lisboa, Portugal

Tsunamis, Extension of Faulting and Focal Mechanism

Correlations between tsunami magnitude and focal depth and between
tsunami magnitude and water depth at the epicentral area have been
established. The relationship between tsunamigenic and non-tsunamigenic
earthquakes with extension of faulting has been analysed.

Computations of tsunami energy of some tsunamis observed along the
Portuguese coast have been made, and correlations with tsunami magnitude
have been established.

A relationship between tsunamis observed in the European area and focal
mechanism is presented.



LI-SAN HWANG, H. LEE BUTLER, and DAVID J. DIVOKY, Tetra Tech, Inc.,
Pasadena, California, U.S.A.

Numerical Modeling of Chilean Tsunami of 1960

Numerical computations of generation and propagation of the Chilean
tsunami of 1960 were made. Reasons for the damage at Hilo Harbor,
Hawaii and the Japanese coast as a result of this tsunami will be given
in light of this computation. The phenomenon of tsunami directivity
and antipole convergence will be illustrated and discussed.

Permanent ground displacements (Plafker 1970) were used for determining
the tsunami generation, and the numerical model is based on hydro-
dynamic equations in a spherical coordinate system to account for the
spherical nature of the earth. The model provides a deterministic
approach to the description of tsunami waves and is verified by
hindcasting the wave behavior following the Alaskan earthquake of

1964. Results of the computation compared with field measurements

both in deep water (Wake Island) and inside a harbor (Hilo Harbor,
Hawaii) will also be presented.

G. PARARAS-CARAYANNIS, Coastal Engineering Research Center, Washington, D.C., U.S.A

The Source Mechamism of the Earthquake
and Tsunami of October 17, 1966 in Peru

An investigation of the source mechanism of the Peru earthquake and
tsunami of October 17, 1966 revealed that the tsunami was generated
by displacements of a crustal block having dimensions of approximately
150 km by 90 km and covering a total area of 13,000 sq km. The
tsunamigenic area lies on the continental shelf off the coast of Peru,
northwest of Lima, in the western part of an active seismic belt which
lies between the Andean mountain block and the Peru-Chile Trench. The
limits of the tectonic displacements which generated the tsunami were
determined by a reverse wave-refraction method, refracting waves from
Chimbote, Callao-Lima, San Juan, Arica, and Honolulu. The type of the
first water motions observed at some of these places nearer the epicenter
indicated that the crustal displacements were along a thrust fault
approximately paralleling the Peruvian coast and that the uplifted
portion was on the continental side of the rift. This is also supported
by the fact that seismic stations on the continental side of the rift
reported the initial motion on their seismographs as a compression.
The aftershock distribution and the strain release pattern are also
within the determined area and suggest that the earthquake fault was a
seaward extension of a fault system which has a pronounced surface
expression in the tertiary formations of the area near Ancon. This
area, although farther away from the epicenter, experienced effects

of maximum intensity, and it is considered to be one of three distinct

seismic zones in the Peruvian upper mantle, west of the Andean mountain
block.



T. S. MURTY, S. O. WIGEN, and R. ARORA, Marine Sciences Directorate,
Department of the Environment, Ottawa, Canada

On Some Features of Tsunamis on the Pacific
Coast of South and North America

Some of the past tsunami records on the Pacific coast of South America
were examinined through simple analytical and numerical techniques with
a view of deducing the characteristics of the tsunami forerunner,
secondary undulations, and tsunami periodicities. That part of the
Pacific coast of South America lying north of 40°S is relatively
regular in topography and in this respect somewhat resembles the coasts
of Washington, Oregon, and California while the coast of South America
south of 40°S is inundated by complex inlets and resembles the coasts
of Alaska and British Columbia. The periods of the fundamental longi-
tudinal mode of several inlets on the coasts of Chile, Alaska, and
British Columbia were computed to deduce possible resonance with
tsunamis. Contrary to earlier findings by other authors that tsunami
forerunners do not exist on the coast of South America, these were
found in some locations. The Chilean, Alaskan, and British Columbian
inlets are graded on a scale of secondary undulations to provide

information on possible prolonged water level disturbances following
the main tsunami.

S. L. SCLOVIEV, A, 'V, NEKRASOV, V. G. BUXHTEEV, and P. B. PYASKOVSKY,
Sakhalin Complex Scientific Research Institute, Academy of Sciences and
Leningrad Hydrometeorological #nstitute, U.S.S.R.

The Preliminary Results of Tsunami Zonation
of the Soviet Pacific Coast

The sources of strong Kurile-Kamchatka tsunami stretch along the Soviet
Pacific coast. The longer the source is, the greater the water uplift,
because of smaller scattering of wavefronts. The possibility of
tsunamis occurring is nearly equal along the arc.

Calculations were carried out for a linear source, stretching along the
arc at a distance of 70 km from it. Rays were drawn through 10 miles,
being orthogonal to the source. Within each ray tube, water elevation
was calculated by numerical integration of nonlinear one-dimensional
equations of shallow water. Elevation within the source was taken in
the form of half-sinusoid. The waves were calculated up to a depth of
10 m. Here and at the walls of ray tubes, the condition of complete
wave reflection was adopted. The condition of free-going-off was
adopted for the back contour of the source. The schemes of the coast
division according to amplitudes and periods of tsunamis were built.

It is shown that calculations according to Green's formula overestimate
water uplift on the coast and give erroneous distribution along it.

It was studied how remoteness, width, and orientation of the source
influence the form of water elevation near the coast. '

Two-dimensional integration of linear equations of shallow water was
proposed for Kamchatka, allowing for study marginal wave formation
and propagation.



L. M. MURPHY and M. SPAETH, National Oceanic and Atmospheric Adminiatration,
Rockville, Maryland, U.S.A.

Pacific Tsunami Warning System and Possible
Tsunami Protection Measures in South America

The Pacific Tsunami Warning System (in operation since 1948) is
continually expanding in operational techniques and providing services
to countries and certain islands in and around the Pacific Ocean basin.
In order to further assist in the protection of life and property along
the coasts of the Latin American countries an expanded network of tide
and seismic stations is recommended which will essentially provide
adequate local watch and warning information to these countries. In
addition proposed techniques will be offered to reduce the deficiencies
of local communications using satellite facilities and improved radio
telemetry.

Suggestions will be offered in providing protective measures to
coastal populations and industry, particularly to strategic harbors
and lowlying coastal areas. Reference will be made to the work of

the Japanese, the Canadians, and the United States as to how such
efforts can assist in reducing the loss of life and property caused by
nearby-generated tsunamis of the Latin American countries.

ABSTRACTS FROM AUGUST 1971 MOSCOW IUGG MEETING

Although the results from the last IUGG meeting held in Moscow in 1971
have not yet appeared in English, a comprehensive set of abstracts follows.

ARSTRACTS OF THE PAFERS

S. L, Solovlev. EARTHQUAEE AND TSUNAMI RECTRRENCE I THZE
PACTIFIC COBAN. Toureni energy evaluation formula is deduced. A
correlation is made between tsumami duration and the eartbguske
magnitude, and water elevation 1ln the focal zone. Bxilsting
scales of rumerical evaluation of tsurnami in%ensity ara sualysed.
The Iﬁamura«iida scale is improveq‘and further developed. Tulna~—
mi intensity { is defimed as leg, A+ , where 4 ia water ele-
vation in metres aversged Ffor the coast involvad. iaximum tsuna-
mi intenzity ./ corrazcted for inhomogsmeity of enerzy emission
from the focus is teXsn to be tsunami characteristic. J values
have been estimated for all koown Pacific tsunemis, Tsuzami
recurrencs for 26 zones and the ocean as a whole has been found.
A& map~diagram of Pacific tsunami recurrence has bheen compiled.
Recurence of earthguakes with magaitudes of />0 has been esti-
mated in 6I zones of the Pacific Ocecan from a spescial catalomie.
Dependence of tsunami generatlon probability on seismotectonic
peculiarities of a zome has been revesaled. Tsunanigeneity para-
metsr T equal to %he ratio between the frequeccy of tsunamis .
and tbe frequency of earthquskes has been introduced. Tentative
equations for calculation of probebility of tsurami intensity
J generation according to M and T have been derived. Effecti-
veness of the magnitude method of tsuneml predictlon has been
estimated. A map-diagram of threshold pagnitude values of Paci~
fic earthuékes has been compiled for %sunami warnipg along the
USSR coast. '



L. H. Balakina. TSUNAMIS AND FOCAL MECHANISK OF SARTHQUAKES
IN THEE NORTH-VESTERN PART OF THE PACIFIC CCHAN. Psculiarities of
focal processss in the north-western Paclfic generating tsunami
waves are revealed. Focal mecanisus of ¢erthguakes considersd
are correlated with peculiarities of stress field in marginal
zones of the Pacific Ccean.

5. S. Vo't, B. T. Sebekin. SCNE PROBIEMS OF THE THEORY OF
TEUNALI WAVE FROPAGATION. Bffects of propagation direction of
unstabilized tsunami-type gravity waves caused by sea floor
relief sre Yreated. An snalytical solution for a case of an

~ungven variation of basin depth iz obtained and an asymptotic

discontinuity gznerates Xelvin-type waves, th

investigabtion of it is made, It is eatablishsd that z dz=pth
e spectrim of these
waves is found, and ths ares of their propazebion is determined.

V. M. Kaystrenko, INVERSE PROBLEM FOR TSUWAMI SCURCE DETER-
MINATICN. The paper deals with the inverse problem of ths Lsuna-
mi theory, il.e., determinabio the sea floor shape deformas-

m avallable records of sea level oscillea~

tion im & source fro
vproxirate boundary condition of the normal

ticn at coast. An a

0
N

2

impedance type is used to register tsunamil bebaviour in & near—
coastal zone, which simplifies the study of the problem cornsi-
derably, the main Teatures of the phencmencn heing preserved.
It is shown that the sclubion to the problen is nonunigues in
general, ard peculiax sea Ploor deformations are possihle which
k]
1

levael change

in the coastal zone. An

lution for an iustantanecus source in a round
flat-floor ocean has been obtained. An expression for tsunami
energy calculation from available records of ssa level varia-
tiona at coast is given.

=Y

V. A. Bernstein. CH BOUNDARY EFFECTS IN BEGICHS OF BOTTOH
STEPS AT LONG GRAVITY WAVE PROPAGATION IN A ROTATING BASIN. 4
sclution to the problem of lorg gﬁavity wave propagation in a
flat rotary basin with a vertical floor projecticn -~ from a péint-
1ike initisl disturbance has been obbained.. A disturbance part
enaloguous to Kelvin-Poincare waves has besn distingulshed for
which an asympitotic expression for indefinitely increasing
time has been derived by the method of the stesepesh discent,
Attenuation character of these waves depending on coordinabes
and times has been investigated.

4. V., Hekrasov, R. V., Praskovsky, V., G. Buchteev. TVESTI-
CATION OF PROPAGATION AND TRAMSFORMATION OF TSUNAMI WAVES BT
THE CAICULATION METHOD. Orthogonal approach to the shore and
schelf of solitary waves is considered. The source is loca-
ted in 2 dsep part of the sea, on the slope, on the shelf.
Kumbérical integration of shallow wabter equabtions is made. The
form of level veariations at cosst and schelf edge for &if-
ferent paramebers of ghelf and wave gource is studied; and
it is showh that a solitary wave transforms into a train of
oscillations due to repeated reflection.
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V. 4. Makarov, V. G. Buchteev, G. B. Usankina. TSUNAMI WAVES
FROM IFTTIAL DISTURBANCES OF DIFFERERT FORM'(INVESTIGATION oN
AN ELECTRICAL ¥ODEL). 4&n electrical model of the northern Japansze
Sea with the 1964 Niigata tsunami focus has been compiled. De-
pendence of arrival times, periods, amplitudes and duration of
tsunamis upon focal disturbances ls investigabed. The best agre-
enent of experimental and actually observed rises of water is
obtained at the initial dome-like xrise. ’

G. E. Kononkovs, 4., E., Reihrudel. MODEL INVESTIGATION OF
SOLITARY TSUNAMI WAVES RUN--UP ONTO TH® COAST, Run-up of indivi-
dual tsunami-type wavas onto a sloping coazst was imitabted in a
small shoot.'Depehdences of the height of water risse and the
width of the submerged zone on the basin depth, wave height,
inclination and mobility degree of the coast have been obtained.

V. A. Bernstein, V. Ya. Maramzin. CAICULATION OF TSUNAMI
RON-UP AS FUNCTION OF INCLINATION AND ROUGHNTSS OF THE BOTTOM.
Travelling of a tsunami wave through a band of nearcoastal
shallow water and its run-up onto the shore have been studied
by means-of the theory of river-bed current. Potential B of and
kinetic By, energies of & tsunami wave have been calculated,
Correlation of these revealed that tsunawmi energy depends
essentially on the factor of roughness and inclination of the
floor,-i.e., energy of a tsunazmi wave decreases with increase in
roughnesg of the soil and decrease in floor inclination.

Ao T NeeTooH. OF TARING OCEAN BATHYMETRI IWPO ACCOUWT
WHEN COMFUTING ARRIVAL TIMES AND AMPLITUDES OF TSURAMI WAVES.
Technigue of computation of maps of fronts and rays and geomebri~
cal divergence of ray tubes of tsunami waves in deep sea is
described. The problem is confined to numerical solution of a
ray equation in an inhomogeneocus medium. An algorythm of solu-
tion and its realization by an electronic computer are proposed.

V. A. Bernstein. TSUNAMI TN A SHELF ZONE. CHARACTERISTICS
AND REGISTRATION PROBLEM. Available theoretical and experimental
data on behavicur of a tsunami wave when it propagates on the
shelf are summarized. Special attention is paid to movemen' of
water particles close to the floor dus to the problesm of tsunami
recording with bofttom instruments. Hydrological conditions in a
shelf zone have been studies in detail, aund different processss
+that can interfere with btsunami wave recording have been congi-
dered. Optimum conditicms.for reliable recording of tsunami
waves with bottom ingtruments have been determ;ned‘ -

V. M. Zhak, A. M. Velihanov. I. ", SﬁDOLth?OVe DISTANT
RICORDER OF SEA LEVIL. ™he paper deals with substamtiation of
“organization of remote measursment ofvnearubottom pressure of
different hydrophysical processes, Description of the transdu-
cers ussd, snalysing and “scovd,ng apparatuses, as well as of
8 speeially developed scheme to record insigmificant relative
€0,17%) deviatlons of the frequency signal of the transducer is
given. Samples of records of pregsure variatvions for wind oscil~
letions, swell, tidal and tsunani-like long waves aye presented.
b conclusion is made about potentisiities of the mystem and Its
applicability in posts cesrried out to ssa for opsratlve warning
of a tsunani wave from hyﬁr&pbysital data.
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B. G, Pustovitenlks., ANALYSIS OF INCLINOMEITER OBSTRV ATIO
¥ SHIKOTAN ISTAND FOR YTARS 1967-1968, Anoual cycle of earth
surface inclination ocbservation by usang of Ostrovsky insbtru
ments at the Shikoban taunanl station is described. Relatively
weak offact of marine tides on inclirations is revealad. An
anomalous gradisnt of inclimation befors soms earthguakes is
supposedly zevealed. ‘ '

.Bs G, Pustovitenko, A. W. Pusbovitenko. ON FORSIRLE USE OF
PHOTCELECTRICAL INCLIWCHETERS FOR RECORDING OF TSUNAMI WATES.
5 to 20-nminube-pariod sscilletions of Shikobtan Island which
correlate with ssich escillations of the water volumes adjacent
to the island have beesn vecorded. A supposition is made about
& possibility of recording btsunamis mpproaching the islend by
mezns of an lncliinabtion meter, :
4. I. Ivashchenko. OF THE RICURRENCE OF STRONG ¥SUNAMIS IN
ORTH-WESTERE PART OF THE PACIFIC FOR THE RECENE 50 TEARS.
Seguencs of earuaquake-criginated tsunenmis with times in northe~
wastorn Pacific Lor the rece % 50 Tears aas hesn considered.
Strorg tsunamis show a distinct tendency to group with time. The
groups cycle with & period of 5.6 % 0.5 years, and yecurrence
of events within groups is well described with Poisson®s Law.
A lirezxr prediction of origination Vvine of strong tsunsais in
future is given by means of the autocor 1 tion function of ths
precess.

vt

THE

X. I. Hepop. OF THE LONG-TIME TIUNAMI FREDICTIOH. Superlong-
period (a yesr and more in asdvance) bsunami pFEVlCthE based on
ce opmant inmer rezularitises that

s ;

v 1

dom shatiorary fLr tions is verified. Verification gredictions
6f annusl suma of 1g%, where T is tounani erperg

tions since 1896 %o 1968 are given & year in sdvance. Bxtrapo-
lation of the calculst e

ion curve was mads up to 1974, The
obtained are far from satisfactoery.

F. D, thk, S. L. Solov’ev, POSSIBILITY OF REC ING COF
HYDRuAJOUS“*“ WAVES OF PACIFIC TARTHQUAXZS OX SZISHIC STATIONS
OF THE USER. Records of short-period ssismographs installed
along the USSR Pacific coast within 1961 to 1967 havs Desn exs-
mined. 7 phasss have been found in greab guantity only in re-
cords of the stations in the Shikotan and Bering islands and
&% the Shivunsky Cape (XKamchatka). / phasss of south-western
Pacific ear hquakes are recorded best of all. Recordzability of
bydroacoustic waves does nobt depend on the depth of an earthqua-
ke focus, bubt it is sensitive o the way a sloperadiater faces
a stations. Propagation velocity of submarine sound along the
axis of a chapnel along several paths is evaluated.

0. ¥. Solov’eya. MAGHITUDZ DETERMINATION OF KURILE-KANCHATXA
WARTELUAKES FROM RICORDS OF MICHANICAL STISHOGRAFHS. Records
of UBOFE and Wiechert mechanlcal seismograpns in the Yuzno-

Bakhalinsk, Petropavlorsk-Xazchatsky, Xurilsxk stationg use
in the tsunami warning system have besn processed. Calibra

2
ation
curves have bheen built for the distawca range of 0.5 %o 10°
(0.5 to 2° most reliadbly) in er to determine earthguaks
magnitudes from horizontal alsplacement of the Barth®s surface
in loangitudinal end transversal waves., -
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N. L. Leonidova, ON FOSSIBILITIES FOR TSUNAMIY WAVES TO BE

BXCITED BY TURBIDITY CURRTINTS, Dense suspension currents resul-

. ting in submarine canyons from earthquakes are believed to be a
posaible cause of tsupnami origination Paramesters of waves gene--
rated depend on the mater depth, currents dimensiorns, floor
inclinstions and other factors. It is shown thet a similar me-
chanism of tsunami origination may have been present in the
Sagami Bay when the 1923 earthquake occured. Cases of earthqua~-
kes that caused turbidity currents respoasible for breakage of
cable lines, and which weTe followed by tsunami waves are listed.
Wave excitatlion within a zonme of canyon development may account

. for cases of tsunamis originated by land earthquakes with foci .
considerably far from the coast, and for tsunanis related to
weak earthquakes. ’

%2+ E. Grigorash. THE RETVIEW OF SOUS DISTANT TSUNAMI MARTO-
GRAMS TN TEE BLACK STA, The paper presents an analysis of tide
gauge records of three Black Sea tsﬁnamis -~ thogse of June 26 and
. September 11-12, 1927 and June 12, 1966 -~ for several points

located on the coasts of the Black Sea and the Sea of Asov.

Comparisen of travel times, peridds, smplitudes znd othér pa-

raneters of tsunami waves oObtained from the mareograms with data
" obtained earlier is made.

Ch. N. GO, N. L. Leonidova, N. N. Leonov. SOME DATA OR THE
AUGUST I, 1940, TSUNAMI IN THE JAPANESE SZA. Some data on tsunami
manifestation of August I, 1940, in the region of the Tietiukhe-
Pristen village are presented. The tsunami focus has been
congtructed by means of the reverse refraction plcture. Geoclogic—
geophysical rreconditions of earthqpaké origination are znalysed.

N, H. Leonov, L. S. Oskordbin, N. A. Shchetnikov, Ch.H.GO,>’
A, N. Boychuk, L. N: Poplavskaya. GREAT TARTHQUAKSS AND TSUNAMIS
. IN THEE LITTLE XURILE ISLANDS ARC AREA, 1961-1969. Five strongest
earthquakes with MI}G% thet occured within the pericd from 1961
to 1969 and were Telb in the main in southerna Eyril islands ard
porthern Japan are considered. The strongest is the earthquake
of August II, 1969, Geologiceal conditions of generation of
earthquakes and the macrogeismic effect caused by these are
characterized and conclusions are made about dependence of tsu-
nami wave enplitudes on the nagnitudes of earthquakes, the depth
and mechanism of foci. ‘ ' )

S. S: Lepshin, TSURAMIS AT THE PACIFIC COAST OF THE KURILE
ISTANDS I 1568. In 1968, the tide gzuges installed in EKurile
islepds recorded two week tsunamis that originated from earthquekes
of Jenuary 29, 1968, south-east of the Shikotan Island, and of
May 16, 1968, north-east of Honshu. The meximum height of the
tsuneni waves was 0.25 m for the fdrmer, and 0.5 m for the v
latter from tide geuge records in Burevestnik (isl. Iturupi) and
Yuzhno-Furilsk (isl.Kunashir).- Data on activity of the tsunami

'warning service sre presented.
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At the last session of meetings it was determined that the ITIC should
attempt to gather a complete set of educational materials as related to the
Tsunami Warning System. These materials have been slow in coming, and various
participating nations and agencies are urged to transmit any material
available to the ITIC. Lists of the educational material may then be made

available at the New Zealand meetings.

ENGINEERING STUDIES

The ITIC and the Joint Tsunami Research Effort are attempting to put
together a complete bibliography of engineering studies which relate to

tsunami problems for specific shoreline projects.
of a harbor, breakwater, or electric generating plant at a shoreline susceptable

to tsunami hazard usually requires that a study be made., The collection of
these various studies (often only in commercial literature in the form of
reports) would provide a valuable data bank for subsequent inquiries in the
same or related regions. We would therefore like to urge that the various
engineering companies and governmental agencies who have performed or had
tsunami studies made for engineering purposes forward this information to

the ITIC.

MISC. ARTICLE ON TSUNAMIS

TSUNAMIS ®

Seven tsunamis were reported to the Fn-

vironmental Research Laboratories (ERL)
during 1970, including one that was recorded
on a tide gage of NOAA’s National Ocean
Survey.

An earthquake in Mindanao, Philippine
Islands, on January 10 (6.8° N., 126.7° E.)
caused a minor tsunami that was recorded at
‘the Malakal, Palau Island, Caroline Islands,
tide station with an amplitude of 6 cm.

Following an earthquake on April 7 in
Luzon, Philippine Islands (15.8° N., 121.7°
E.), local wave activity was recorded at
Dingalan Bay. Several huts along the shore
were inundated. One witness reported the
incoming waves were “taller than a man.”

Press reports stated that on May 14, a
series of shocks in the eastern Caucasus re-
gion of the USSR (43.0° N, 47.1° E.)
caused a tsunami which submerged sand
dunes along the Caspian seacoast.

Following. the disastrous earthquake in
Peru (9.2° S, 78.8° W.) on May 31, a
minor tsunami was observed along the

Peruvian coast. Waves of 76 cm. were re-
corded at Chimbote; La Punta tide station
recorded 61-cm. waves.

An earthquake near Kyushu, Japan, on
July 25 (32.2° N., 131.7° E.) caused a small
tsunami which was recorded on Shikoku and
Kyushu Islands. Maximum wave heights re-
corded were 52 cm. at Tosa-Shimizu, 42 cm.
at Aburatsu, and 10 cm. at Murotomisaki.

Press reports indicated that a minor local
tsunami was generated by the September 30
Philippine Islands earthquake (20.6° N.,
122.0° E.).

An earthquake near the north coast of New
Guinea (4.9° 8., 145.5° E.) on October 31
generated a local tsunami which caused the
only tsunami-related fatalities during 1970.
Three people drowned when the waves upset
their canoe. Maximum wave height reported
from Madang was 1.2 meters,

2 Prepared by M. G. Spaeth, Earth Sciences Laboratories,
Environmental ‘Research Luaboratories, National Oceanic and At-
mospht_:ric Administration, Rockville, Md.

For example, the construction
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CLASSIC CANAL THEORY -

Although not exclusively in the realm of tsunami research, a recent
report by Dr. Rudolph Preisendorfer of the Joint Tsunami Research Effort
summarizes in a most thorough manner the analytic behavior of waves in
interconnected channels and canals as indicated in the following abstract.

Abstract

The practical problems of linear surface-wave transport in nonuniform
canals reduce principally to four main types: general responses to external
and internal sources, seiches, resonances, and network problems. In each type
of problem the geometry and physical parameters of the canals are given, and
it is required to predict the time- degenJent or steady-state (time-harmonic)
wave amplitudes within the canals. In the present study these problems are
reformulated for the time-harmonic case using the concepts and method of
linear transport theory as they have recently been developed principally in
the neighboring fields of geophysical radiative transfer theory and electric
network theory. By applying the transport ideas of these two fields to classic
canal theory (i.e., one-dimensional o-mode linear fluid motion), new mathe-
matical and numerical procedures have been developed in each of the four main
problem domains listed above. The mathematical procedures themselves fall
into four classes: analytic, algebraic, product and quotient functionals, and
interrelations among these classes. These applications are summarized and
illustrated by means of a selected set of graphs. Detailed comparisons
between the pxesent approach and the classic approach are made in the biblio-
~graphic notes. The present work may be considered as a study of classic
canal Lheory in which the theory is viewed either as an autonomous field of
study (in its own right) or as the testing ground for possibly higher dimensional
subsequent developments of the transport theory of linear hydrodynamics.

TSUNAMI PROPAGATION STUDIES

Dr. Michael Chen who has been visiting the Joint Tsunami -Research Effort
for the past year has just completed initial studies on Pacific wide tsunami
propagation. An abstract of his report may be found under Abstracts for 1974
New Zealand IUGG Meeting. The figure which follows gives an indication of
the type of output that is available from this large-scale tsunami propagation
computer code. It is from this type of computation that we hope to be able to
derive a relative susceptibility for all the tsunami- -prone areas of the Pacific
region. One limiting factor which immediately appears is the resolution of the
Pacific depth data. The mean error in the Pacific depth data is believed to
be about 200 m on the 1° grid data available. This becomes a serious limitation
at shorter tsunami wavelengths as one numerically propagates the waves across
the ocean. The relative phase may be incorrect by several minutes.

A second set of programs developed by Mr. Eddie Bernard is designed for
smaller scale studies. The first application will be for wave propagation
through the Hawaiian Island chain. Mr. Wellington Minoza of the Phillipine
Republic is preparing a study of relative tsunami hazard susceptability for
the Phillipine Islands. He has been visiting the ITIC during the month of
October as a visiting UNESCO observer.
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